Flow cytometric detection of specific gene expression in prokaryotic cells using in situ RT-PCR.
Prokaryotic in situ RT-PCR was coupled with flow cytometry to detect mRNA transcripts of the toluene dioxygenase (todC1) gene in intact cells of the bacterium Pseudomonas putida F1. Recovery efficiency of fixed cells over the course of the entire in situ detection procedure was approximately 81% for both P. putida F1 and AC10R cells. It appeared that lysozyme treatment and PCR thermal cycling were the steps responsible for most of observed cell loss. Bacterial cells expressing the todC1 gene could be discriminated from negative control cells of the same size based on flow cytometrically-measured fluorescence and forward angle light scatter. According to flow cytometric analysis, the fluorescence intensity of positive cells was 4-5 times brighter than that of negative cells. The combination of flow cytometry and a prokaryotic in situ reverse transcription-PCR (RT-PCR) approach make possible the rapid detection and enumeration of functional (based on mRNA) populations of microbial cells.